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BATTERY PACK AND METHOD FOR CONSTRUCTING SAME 



CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] The present application derives priority under 35 USC § 1 19(e) from US 
Application Serial No. 60/303,496, filed July 6, 2001, now pending. 

BACKGROUND OF THE INVENTION 
[0002] The present invention relates to battery packs and a method for constructing 
the same. 

[0003] Referring to FIG. 3, battery pack 10 typically has rechargeable cells 1 1 
connected in series and/or parallel via connectors, such as metal straps 13. The cells 1 1 
may be held together by a plenum or plate 12. The straps 13 may be disposed between 
the plate 12 and cells 1 1. Alternatively, plate 12 may be disposed between cells 1 1 and 
straps 13, whereas the straps 13 contact the cells 11 through holes in plate 12. 

[0004] This assembly is then disposed in a housing 15. Cables or wires connected to 
cells 1 1 may extend into a terminal block 14, which allows the battery pack 10 to be 
connected to electric and/or electronic devices such as power tools, chargers, cellular 
telephones, etc. 

[0005] Referring to FIGS. 1 and 3, typical cells 1 1 include cells produced by Sanyo 
Energy, such as model no. N2400. Such cells 1 1 may have weld area 1 1 W, where the 
negative collector inside the cell is welded to the exterior can during the production of 
cell 1 1. This process may be done from the outside of the cell 1 1 using a laser. After the 
weld is completed, a weld area 1 1 W having a diameter of about 4 or 5 millimeters is left. 
This weld area 1 1 W may be sensitive to exterior pressure, heat, and electrical current. 



UTILITY PATENT Docket No. TN-2491 

[0006] During the construction of battery pack 10, cells 1 1 are typically welded 
together using double protrusion nickel straps 13, which have protrusions 13P. During 
the welding process, a strap electrode 16S is disposed on strap 13 while cell electrode 16 
contacts the cell 1 1 directly. Current is passed through strap electrode 16S, strap 13 and 
out the cell 1 1 into cell electrode 16C, resulting in heat and finally welding. 

[0007] This is problematic because cell electrode 16C partially or completely 
contacts weld area 1 1W of cell 11. This welding process may result in early cell failure. 

SUMMARY OF THE INVENTION 

[0008] An improved battery pack is proposed. The battery pack comprises a housing, 
and first and second cells disposed in the housing, the first cell having a radius and a 
periphery. In addition, the battery pack comprises a metal strap connecting the first and 
second cells, the strap having an end disposed over the first cell and a portion of the 
periphery, and two contact protrusions contacting the first cell, wherein distance between 
the strap end and the overlaped periphery is greater than the radius of the first cell. 

[0009] Also disclosed is a method for manufacturing a battery pack comprising the 
steps of providing two cells, at least one cell having a weld area, welding a strap 
therebetween, and disposing the cells in a housing, wherein the strap is welded by 
disposing a first electrode on the strap and a second electrode on the at least one cell 
outside of the weld area, and providing a current between the first and second electrodes. 

[0010] Additional features and benefits of the present invention are described, and 
will be apparent from, the accompanying drawings and the detailed description below. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[001 1] The accompanying drawings illustrate preferred embodiments of the invention 
according to the practical application of the principles thereof, and in which: 

[0012] FIG. 1 illustrates a prior art welding process, where FIG.1A shows a 
perspective view of the welding process, FIG. IB shows a partial top plan view of the 
welding process, and FIG. 1 C shows a side view of the welding process; 

[0013] FIG. 2 illustrates the welding process according to the present invention, 
where FIG. 2A is a perspective view of the welding process according to the invention, 
FIG. 2B is a partial top plan view of the welding process according to the invention, and 
FIG. 2C is a side view of the welding process according to the invention; 

[0014] FIG. 3 illustrates atypical battery pack; and 

[0015] FIG. 4 illustrates alternate embodiments of the present invention, where FIG. 
4A is a side view of a second embodiment according to the present invention and FIG. 
4B is a side view of a third embodiment according to the invention. 

DETAILED DESCRIPTION 
[0016] The following embodiments for the battery pack and methods for 

manufacturing the same are described below, persons skilled in the art should recognize 

that like numerals refer to like parts. 

[0017] FIGS. 2-3 illustrate a first embodiment of the present invention. In this 

embodiment, rechargeable cells 1 1 are connected by straps 13. Persons skilled in the art 

should recognize that cell 1 1 may be nickel metal-hydride (NiMH) or nickel-cadmium 

(NiCd) cell. 



-3- 



UTILITY PATENT Docket No. TN-2491 

[0018] As in the prior art, cells 1 1 may be connected in series and/or parallel. The 
cells 1 1 may then be held together by a plate 12. The straps 13 may be disposed between 
the plate 12 and cells 11. Alternatively, plate 12 may be disposed between cells 1 1 and 
straps 13, whereas the straps 13 contact the cells 1 1 through holes in plate 12. 

[0019] Preferably, strap 13 with protrusions 13P is welded onto cell 1 1. As in the 
prior art, the strap electrode 16S is disposed on the strap 13. Cell electrode 16C however 
is disposed on an area of cell 1 1 outside of weld area 1 1 W. Preferably, this area is near 
the periphery of the top surface of the cell 1 1 . 

[0020] Persons skilled in the art should recognize that it may be preferable to increase 
the length of strap 13 in order to provide a position for contact electrode 16C outside of 
the weld area 1 1 W. Accordingly, if length L is defined as the distance between one end 
of strap 13 and the periphery of cell 1 1 (see FIG. 2C), length L is preferably larger than 
the radius of cell 11. 

[0021] Persons skilled in the art should also recognize that it may be preferable to 
increasing the length of strap 13 so that its length is longer than the distance between the 
two centers of adjacent cells (1 1W and/or 1 1 WC in FIG. 2A). This could also result in 
longer battery life. This is because, with a longer strap 13, any axial movement of cell 1 1 
due to vibration will result in a smaller angle of movement for the strap 1 3 between the 
start and end positions of cell 11. This would decrease fatigue wear on strap 13, 
increasing battery life. 

[0022] This assembly is then disposed in a housing 15. Cables or wires connected to 
cells 1 1 may extend into a terminal block 14, which allows the battery pack 10 to be 
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connected to electric and/or electronic devices such as power tools, chargers, cellular 
telephones, etc. 

[0023] Persons skilled in the art should recognize that other alternatives to this 
method of construction area available. For example, referring to FIG. 4A, cell electrodes 
16C may be disposed on the side of cell 1 1 . Alternatively, cell 1 1 may be disposed in a 
fixture 17 which may be grounded. This would provide a exit path for current going 
through strap electrode 16S, strap 13 and cell 11. 

[0024] Persons skilled in the art may recognize other alternatives to the means 
disclosed herein. However, all these additions and/or alterations are considered to be 
equivalents of the present invention. 



